In this paper we introduce the notion of Boolean like ring extension(for short, BLR extension) of a group and obtain various properties. We show that any BLR extension of a group is a group. Further, scalar multiplication on any BLR extension of a group is defined and studied certain properties.
Introduction
The concept Boolean Like Rings is due to A.L Foster ( [1] ).Further studies has been made by Swaminathan V. ( [5] ). Moreover, Foster also introduced the concept of Boolean extension of a universal algebra ( [2] ). This paper is a study of BLRextension of a group. This paper is divided in to 4 sections. In section 1, we give some preliminary results on Boolean Like rings and Boolean extension. In section 2, we introduce the notion of BLR extension of a group (Definition 2.1) by generalizing the notion of Boolean extension of a group of Foster A. L [2] . We also proved that the BLR-extension of a group is a group (See Theorem 2.4). Further, we substantiate that the notion of BLR-extension is a proper generalization of Boolean extension of Foster (See example 2.6). In section 3, given any group we identify the group in the BLR-extension. In section 4, we give scalar multiplication on any BLR extension of a group and study certain properties. We also introduce norm of an element of a group. In the rest of the section R = (R, +, .) is a Boolean Like ring and G = (G, +) is a group.
Boolean Like Ring extension of a Group
Let R = (R, +, .) be a Boolean like ring and G = (G, +) be a group.
Definition 2.1. By a BLR extension of a group, we mean the set V of all mappings f : G → R with the following properties:
• P1: f (x) = 0 except for a finite number of elements x ∈ G;
In this article V denotes the BLR extension of a group G and an immediate consequence of P2 (of the definition 2.1 ) of V is the following:
For f, g ∈ V , we define, f + g and −f ,respectively, as the mapping: G → R by:
Proof. 1. Clearly f + g is well-defined. Now we have to show that f + g satisfies the properties P1, P2, P3. Since f(x)and g(x) vanishes for almost all x ∈ G and (f +g)(x) is defined by the means of equation (i), we have that (f +g)(x) vanishes for almost all x ∈ G. So that f +g satisfies P1. Let x, y ∈ G and x = y, then (f +g)(x)(f +g)(y)= (
. Since x = y, at least one of the conditions α = γ or β = δ must hold. In any case it follows that, f (α)g(β)f (γ)g(δ) = 0. Thus, all the terms in the right hand side of the above equation are zeros. Hence, (f + g)(x)(f + g)(y) = 0 and f + g satisfies P2. Now consider,
x runs through all the elements of G, α and β can be made run through all the elements of G. Now, fix α and let β run through all the elements of G), we have, 
Since α, β, γ have to satisfy the properties P1, P2, P3 of definition 2, we can verify by direct computation that the elements of V are the only following 18 ordered triplets:(a, a, f ), (a, f, a), (f, a, a), (a, b, e), (a, e, b), (b, a, e), (b, e, a),(e, b, a), (e, a, b), (a, h, a), (a, a, h), (h, a, a), (a, d, e), (a, e, d), (d, e, a), (d, a, e),(e, a, d) and (e, d, a).

By theorem 1.7, if V is to be isomorphic with a non trivial Boolean-extension, then the equation n t = 18 must be solvable in the set of positive integers n and t(> 1).
Thus, V cannot be isomorphic with any possible Boolean-extension of any group A.
Identification of G in the BLR extension of a group G
We begin with the following:
Theorem 3.2.G = {g : g ∈ G} is a subgroup of V.
(by (i) and (ii)) =g(g)h(h) (by lemma 3.1) =1. Thus, (g −h)(x) = 0 for all x( = g − h) ∈ G(by lemma 2.2 and 3.1). Thus,g −h = (g − h) andg −h ∈G. Hence,G is a subgroup of V.
Theorem 3.3. The mapping φ : G →G(g →g) is an isomorphism from G toG.
Proof. It is clear that the mapping φ : G →G is well-defined and surjective from G →G. Now, we show that the mapping is injective. Let g, h ∈ G, so that φ(g) = φ(h). Then,g =h and henceg(h) =h(h) = 1 (by definition ofh), so that g = h;for other wiseg(h) = 0. Thus, φ : G →G is a one to one mapping. Further,
Hence, φ is an isomorphism.
Corollary 3.4. If V is abelian, then G is abelian.
4 Scalar multiplication in any BLR extension of a group and its properties.
In this section, we introduce a (scalar) multiplication of the elements of V by the elements of the R and study its properties. Further, we define norm of an element of V and studied its property. Let a ∈ R and f ∈ V . Then, we define af as the mapping from G to R as follows:
Proof. Since f (x) vanishes for almost all x in G, then af also vanishes for almost all x in G. Thus, af satisfies P1. Let x = y. Then, if both x, y = 0 , then (af )(x)(af )(y)= (a 2 f (x))(a 2 f (y)) = a 2 f (x)f (y) = 0 (by property P2 and Lemma 1.3).If one of them is 0, (say x = 0 and y = 0), then (af )(0)(af )(y)
0)f (y) = 0 (by lemma 1.3 and P2) Thus ,af satisfies the property P2. Now consider,
(by P3)= 1. Thus, af satisfies the property P3 and hence af ∈ V .
The mapping defined above is called scalar multiplication and have the following properties. 
Proof. If possible letg 1 +g 2 + · · · +g n =0. Then, since g 1 + g 2 + · · · + g n = 0 impliesg 1 +g 2 + · · · +g n =0 (by lemma 3.1) and hence g 1 + g 2 + · · · + g n = 0, so that g 1 + g 2 + · · · + g n = g for some g( = 0) ∈ G. Since a 1g1 + a 2g2 + · · · + a ngn =0 and g( = 0) ∈ G, it follows that, 0 =0(g) = (a 1g1 + a 2g2 + · · · + a ngn )(g) = α 1 +α 2 +···+αn=0 (a 1g1 )(α 1 )(a 2g2 )(α 2 ) · · · (a ngn )(α n ). Now, if (α 1 , α 2 , · · · , α n ) be any other ordered n-tuple other than (g 1 , g 2 , · · · , g n ) such that α 1 + α 2 + · · · + α n = g = g 1 +g 2 +· · ·+g n , then, α i = g i for some i with α i = 0 , so that (a igi )(α i )=a i 2 g i (α i ) = 0.
This implies that (a 1g1 )(α 1 )(a 2g2 )(α 2 ) · · · (a ngn )(α n ) = 0. Since,g 1 ,g 2 , ...,g n ∈G * andG * consists of the non-zero elements ofG , it follows that g 1 , g 2 , ..., g n are all different from 0 in G. And hence it follows that, 0 =0(0) = (a 1g1 )(g 1 )(a 2g2 )(g 2 ) · · · (a ngn )(g n ) = a 1 2 a 2 2 · a n 2 , which is a contradiction to the hypothesis. Consequently,g 1 +g 2 + · · · +g n =0.
